Differentiation of B lineage cells from liver of neonatal mice: generation of immunoglobulin isotype diversity in vitro.
The development and differentiation of B cells expressing different immunoglobulin (Ig) isotypes was studied in cultures of murine neonatal liver cells. Before culture, 5 to 15% of the liver cells were mu + pre-B cells; 1 to 3% had surface IgM and less than 0.1% had slgG. During 4 days in culture the number of pre-B cells declined, whereas the number of IgM B cells increased greater than 20-fold; IgG B cells also increased in number. Of the four subclasses, IgG3+ and IgG2b+ cells predominated, each representing 3 to 10% of the total B cells at day 4. IgG1+ and IgG2a+ cells were present in lower numbers, representing 1 to 5% and 0.3 to 2.5% of B cells, respectively. Most IgG+ cells also expressed sIgM. Only a minority (less than 10%) of the sIgM+ cells were sIgD+, and most sIgG+ cells were sIgD-. Few T cells were present in these cultures (less than 0.5% in newborn liver), and sIgG+ cells were generated in normal frequencies in cultures of cells from nude mice. The numbers of B cells expressing each IgG subclass were similar in cultures from athymic nu/nu mice, nu/+ heterozygous littermates, and normal BALB/c mice. Plasmablasts and plasma cells appeared over a 14-day culture interval, and these expressed cytoplasmic IgM, IgG3, IgG1, IgG2b, IgG2a, and IgA. Measurable amounts of the first four isotypes were detected in the culture supernatants by radioimmunoassay. These results indicate that neonatal B cells can undergo isotype switching in the absence of T cell help, and that the expression of sIgD may not be a prerequisite for cells to switch Ig isotypes.